High levels of oxidative stress globally inhibit gene transcription and histone acetylation.
Oxidative stress has been shown to induce ubiquitynation of RNA polymerase II, but direct bearing of that phenomenon on global transcription still remains elusive. In this report, we show that high levels of cellular oxidative stress globally inhibit gene transcription, and that this decrease in transcription is only partly attributable to reduced binding of RNA polymerase II to a model gene promoter. Importantly, we show that this decrease in transcription correlates with a significant decrease in histone H3 and H4 acetylation levels both throughout a model gene, and also globally in the nucleus of cells. Our results suggest that high levels of oxidative stress can inhibit transcription by a mechanism, at least in part, that impedes global histone acetylation levels.